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显示采用促溶剂 2.0 M NaSCN 溶液能够对膜上吸附的凝血酶进行高效的洗脱，



























模型。对共价偶联肝素导电亲和膜的洗脱再生能力进行研究，采取 2 M NaSCN
为洗脱剂，结果显示该洗脱剂能够对膜上所吸附的凝血酶进行高效的洗脱，洗脱





















In this paper, conductive polymer and its ramification with reactive functional 
group were introduced into the field of affinity membrane chromatography. Two kinds 
of novel heparin-immobilized affinity electromembranes were constructed by doping 
and covalently coupling, respectively. The affinity adsorption, elution, regeneration 
properties of these two kinds of affinity electromembranes, with and without electrical 
stimulation, were researched. The main research contents were as follows: 
1. Preparation and characterization of heparin-doped affinity electromembrane 
The polyether sulfone (PES) microporous membrane was chosen as a support 
matrix, using the template method, then, conductive polymer polypyrrole (PPy) was 
deposited on the surfaces and inner pores of the PES membrane by chemical 
oxidation. Because conductive polymer has the characteristic of doping, the ligand 
heparin could be incorporated into its skeleton during polymerization. The 
constructed affinity membrane has the ideal morphology and physicochemical 
properties. The conductivity value of the membrane was 1.73×10-4 S/cm. The heparin 
content of the membrane was 0.894 mg/g membrane. 
2. Adsorption, elution and regeneration properties of heparin-doped affinity 
electromembrane 
    Thrombin was chosen as the target protein. All of the electrical stimulation 
experiments were conducted at the constant potential. Adsorption rate and the effects 
of potential value, temperature and initial concentration of thrombin on the 
equilibrium adsorption were investigated. The results showed that the electrical 
stimulation can significantly enhance the adsorption rate and adsorption capacity; 
adsorption rate and adsorption capacity increase with temperature and electrical 
stimulation intensity (potential value); the heparin-doped affinity electromembrane 
has low nonspecific adsorption of foreign protein and high specific adsorption of 
thrombin.; and the adsorption both with and without electrical stimulation were lined 















regeneration properties of heparin-doped affinity electromembrane, the results showed 
the thrombin adsorbed on the membrane can be efficiently eluted by 2.0 M NaSCN 
and the eluted ratio can be reached 93.1%; after five adsorption-elution cycles were 
repeated, adsorption capacity of heparin-doped affinity electromembrane decreased by 
only 4%. The heparin-doped affinity electromembrane possesses excellent 
regeneration properties. 
3. Preparation and characterization of heparin covalent coupled affinity 
electromembrane 
The nylon microporous membrane was selected as support matrix. Using the 
template method, poly(pyrrole-pyrrole-3-COOH) (P(Py-Py-3-COOH)) copolymer 
was deposited on the surfaces and inner pores of nylon membrane by chemical 
oxidation. First, the space arm, ethylenediamine, was attached to the carboxyl of 
membrane, and then the heparin was immobilized on the membrane by coupling with 
the amino group of ethylenediamine. The constructed affinity membrane has the ideal 
morphology and physicochemical properties. The conductivity value of the membrane 
was 3.5×10-7 S/cm. The heparin content of the membrane was 1.897 mg/g membrane. 
4. Adsorption, elution and regeneration properties of heparin covalent coupled 
affinity electromembrane 
    The adsorption properties of heparin-coupled affinity electromembrane were 
investigated under the same condition with heparin-doped affinity electromembrane. 
The results showed that the electrical stimulation can significantly enhance the 
adsorption rate and adsorption capacity; adsorption capacity increased with the 
temperature; adsorption capacity increased with the electrical stimulation intensity 
(potential value) at the early stage, then decreased; and the heparin covalent coupled 
affinity electromembrane has high specific adsorption of thrombin. The adsorption, 
both with and without electrical stimulation, was lined with the Freundlich adsorption 
isotherm model well. Investigating the elution and regeneration properties of heparin 
doped affinity electromembrane, the results showed the thrombin adsorbed on the 
membrane can be efficiently eluted by 2.0 M NaSCN solution, and the eluted ratio 















capacity of heparin-couped affinity electromembrane decreased by only 3%. 
5. The mechanism of electrically facilitated adsorption was analyzed and the 
affinity properties of the heparin-doped and heparin-coupled affinity electromembrane 
were compared. The results showed the adsorption properties of heparin-coupled 
affinity electromembrane were better than the heparin-doped electromembrane. 
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